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WWW LIWKHFRUUHVSRQGLQJLQWHUYDOLVHPSW\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ZKHUHWKHDMM DUHWKHSDUDPHWHUVRILQWHUHVW,QIDFWZHHVWLPDWHPRUHJHQHUDOPRGHOVSHFLILFDWLRQVDOORZLQJIRUYDULRXVLQWHUDFWLRQHIIHFWVEHWZHHQWKHGHWHUPLQDQWVRQWKHULJKWKDQGVLGH1RWDEO\ZHDOORZ IRU LQWHUDFWLRQVEHWZHHQW DQG]W EHWZHHQ WDQG]WW DQGEHWZHHQ[DQG]W:H ILUVW GLVFXVV WKH DERYH EDVHOLQH VSHFLILFDWLRQ LQ PRUH GHWDLO 7KH IXQFWLRQ\UHSUHVHQWV WKH DJH GHSHQGHQFH RI WKH LQGLYLGXDO PRUWDOLW\ UDWH 1RWH WKDW FRQWUDU\ WR WKHYDOXHVRI]DQG ]MWKHYDOXHVRIWKHIXQFWLRQ\ DQGDOVRWKHIXQFWLRQ\DUHXQREVHUYHGDQGQHHG WR EH HVWLPDWHG :H DGRSW D SLHFHZLVH FRQVWDQW VSHFLILFDWLRQ IRU\ GLVWLQJXLVKLQJEHWZHHQGLIIHUHQWDJHLQWHUYDOV&RQFHUQLQJ[ ZHUHVWULFWDWWHQWLRQWRLQGLFDWRUVDWELUWKDVRSSRVHG WR ODWHU LQ OLIH IRU WKH UHDVRQ WKDW WKH ODWWHUPD\ EH HQGRJHQRXV RU FRQIRXQGHG
 :HGRQRWXVHDJHRISDUHQWVDWELUWKEHFDXVHWKLVPD\DOVREHHQGRJHQRXV0RUHRYHULWLVRIWHQPLVVLQJHJIRURIWKHPRWKHUV

&RQFHUQLQJELUWKLQDQXUEDQDUHDLWVKRXOGEHQRWHGWKDWLQWKHWK FHQWXU\XUEDQDUHDVKDGKLJKHUPRUWDOLW\ UDWHV GXH WR LQFUHDVHG ULVNV RI LQIHFWLRXV GLVHDVHV DQG SRRU SXEOLF KHDOWKLQIUDVWUXFWXUHVHH'H6ZDDQIRUDGHVFULSWLRQRIWKHVLWXDWLRQLQ7KH1HWKHUODQGVDQG+DLQHVIRUDTXDQWLWDWLYHDQDO\VLV:HDOVRLQFOXGHLQGLFDWRUVRIVRFLDOFODVVLOOLWHUDF\RIWKHIDWKHUDQGELUWKRXWRIZHGORFN8VLQJGDWDIURPWKH'XWFKFLW\RI7KH+DJXHLQWKHV .RN 9DQ 3RSSHO DQG .UXVH  ILQG WKDW LOOHJLWLPDWH FKLOGUHQ KDG YHU\ OLWWOHFKDQFHRIVXUYLYLQJFKLOGKRRG8QGHUO\LQJH[SODQDWLRQVFRQFHUQWKHDJHDQGVRFLDOFODVVRIWKHPRWKHUDVZHOODVWKHODFNRIILQDQFLDOVXSSRUW)RU]WZHWDNH DQQXDOUHDOSHUFDSLWD*13DWWDVZHOODV GXPP\YDULDEOHVIRU\HDUVZLWKHSLGHPLFVDQGIRU:RUOG:DU,,7KHODWWHUDOVRFDSWXUHVWKHIDFWWKDWWKH*13YDULDEOHLVPLVVLQJ IRU WKDW SHULRG 1RWH WKDW FXUUHQW *13PD\ FDSWXUH WKH PRUWDOLW\ WUHQG HIIHFWVDVVRFLDWHGZLWKLQFUHDVHGZHOIDUHDVZHOODVWKHLQVWDQWDQHRXVPRUWDOLW\HIIHFWVRIHFRQRPLFF\FOHV UHFDOO WKHGLVFXVVLRQ LQ6HFWLRQ7KHYHFWRU]WWFRQWDLQVDQQXDO UHDOSHUFDSLWD*13DWELUWKWWDVZHOODVWKHVKDUHRIDJULFXOWXUDOSURGXFWLRQLQWKHDQQXDO*13DWELUWK7KHODWWHULVVXSSRVHGWRFDSWXUHWKHGHJUHHRILQGXVWULDOL]DWLRQRIVRFLHW\DQGWKHDVVRFLDWHGOLYLQJFRQGLWLRQVDQGSXEOLFKHDOWKLQIUDVWUXFWXUHDWELUWK ,IFXUUHQW*13LQ]WFDSWXUHVWKHWUHQGHIIHFWVRILQFUHDVHGZHOIDUHWKHQ*13DWELUWKLQ]WWFDSWXUHVWKHORQJUXQHIIHFWVRIWKH HFRQRPLF FRQGLWLRQV DW ELUWK 7KH YDULDEOHV]MWWW DUH FRQVWUXFWHG XVLQJ *13ZLWKLQ\RXWKDJHLQWHUYDOV>@>@ DQG>@ 7KHWKLUGLQWHUYDOFRYHUVWKHPRPHQWRIODERUPDUNHW HQWU\ RI PRVW LQGLYLGXDOV VR WKH DVVRFLDWHG SDUDPHWHUD FDSWXUHV WKH ORQJUXQPRUWDOLW\HIIHFWRIPDFURHFRQRPLFFRQGLWLRQVDWWKHPRPHQWRIODERUPDUNHWHQWU\7KH IXQFWLRQ \ FDSWXUHV WKH PRUWDOLW\ HIIHFWV RI DOO QDWLRQZLGH FKDQJHV LQFRQWHPSRUDQHRXV FRQGLWLRQV WKDW DUH QRW LQFOXGHG LQ]W 7KH REVHUYDWLRQZLQGRZ FRYHUVDOPRVW\HDUVDQGRYHUWKHVH\HDUVWKHVRFLHW\KDVPDGHDGUDPDWLFWUDQVIRUPDWLRQIURPDSULPDULO\ DJULFXOWXUDO VRFLHW\ WR D PRGHUQ LQGXVWULDOL]HG VRFLHW\ 7KH HSLGHPLRORJLFDOOLWHUDWXUH VXJJHVWV WKDW PRUWDOLW\ FKDQJHV LQ 7KH 1HWKHUODQGV LQ WKLV WLPH VSDQ KDYH EHHQDIIHFWHGE\FKDQJHVLQFOLPDWHGLUHFWO\DVZHOODVE\ZD\RIDJULFXOWXUDOSURGXFWLRQ IRRGDYDLODELOLW\ WKH GLVVHPLQDWLRQ RI QXWULWLRQDO K\JLHQLF DQGPHGLFDO NQRZOHGJH DPRQJ WKH
 2QH FRXOG LQFOXGH WKH HSLGHPLFV DQG ZDU GXPPLHV LQWR ]WW )RU H[DPSOH KDYLQJVXUYLYHG DQ LQIHFWLRXV GLVHDVHPD\ DIIHFW VXEVHTXHQW SK\VLFDO ZHOOEHLQJ ZKLOH UHODWLYHO\KHDOWK\LQGLYLGXDOVZLOOEHRYHUUHSUHVHQWHG DPRQJWKHVXUYLYRUVRIDQHSLGHPLF
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SRSXODWLRQDQGWKHLQFUHDVHRI LQIHFWLRXVGLVHDVHVDQGSXEOLFKHDOWKSURYLVLRQV OLNHVHZDJHDQGZDWHUVXSSO\'H6ZDDQ:ROOHVZLQNHO9DQGHQ%RVFKHWDO0RVWOLNHO\WKHVHHIIHFWVDUHQRWDOOFDSWXUHGE\]W:HWKHUHIRUHLQFOXGHDQDGGLWLYHIOH[LEOHIXQFWLRQRIFDOHQGDUWLPHWRWKHORJLQGLYLGXDOPRUWDOLW\UDWHORJT 6LQFH ]WLVDOPRVWFRQWLQXRXVLWLVXVHIXOWKDW\ LVFRQWLQXRXVDVZHOO,QSDUWLFXODUZHWDNHORJ\ WREHWKHVXPRI&KHE\VKHYSRO\QRPLDOV RI WKH VHFRQG NLQG LQ W ZLWK XQNQRZQ FRHIILFLHQWV 7KLV VSHFLILFDWLRQ LVIOH[LEOH DQG FRQFLVH LQ WKDW WKH QXPEHU RI XQNQRZQ SDUDPHWHUV HTXDOV WKH KLJKHVW RUGHUDPRQJ WKH SRO\QRPLDOV 1RWH WKDW WKH HSLGHPLFV DQG ZDU HIIHFWV DUH LGHQWLILHG IURP\EHFDXVH WKH IRUPHU DUH GLVFUHWH LQW ZKHUHDV WKH ODWWHU LV FRQWLQXRXV LQW 7KH HVWLPDWHGIXQFWLRQ \ PD\ FDSWXUH D ZLGH UDQJH RI XQNQRZQ HIIHFWV ZKLFK PDNHV LW GLIILFXOW WRLQWHUSUHW,QWKLVVHQVHLWVSDUDPHWHUVDUHQXLVDQFHSDUDPHWHUV:HQRZWXUQWRWKHLQWHUDFWLRQWHUPVEHWZHHQWKHGHWHUPLQDQWVDWWKHULJKWKDQGVLGHRI HTXDWLRQ  WKDWZHDGG WR WKDW ULJKWKDQG VLGH ,QWHUDFWLRQV EHWZHHQW DQG]W DULVH LIYXOQHUDEOHDJHFDWHJRULHVOLNHEDELHVDQGWKHHOGHUO\VXIIHUGLVSURSRUWLRQDOO\IURPOLYLQJLQEDG HFRQRPLF FRQGLWLRQV )RU RWKHU DJH FDWHJRULHV WKH\ PD\ MXVW OHDG WR WHPSRUDU\ EDGKHDOWK EXW IRU EDELHV DQG WKH HOGHUO\ WKH\ PD\ GLUHFWO\ OHDG WR KLJKHU PRUWDOLW\ UDWHV&RQYHUVHO\ LPSURYHPHQWV LQSXEOLFKHDOWKPD\EHSDUWLFXODUO\EHQHILFLDO WREDELHVDQG WKHHOGHUO\ VHH HJ&XWOHU DQG0HDUD  6LPLODUO\ LW LV FRQFHLYDEOH WKDW FHUWDLQ W\SHV RILQGLYLGXDOVFKDUDFWHUL]HGE\FHUWDLQYDOXHVRI[VXIIHUGLVSURSRUWLRQDOO\IURPEDGHFRQRPLFFRQGLWLRQV7KLVOHDGVWRLQWHUDFWLRQVEHWZHHQ[DQG]W,QWHUDFWLRQV EHWZHHQ W DQG ]WW DULVH LI WKH PRUWDOLW\ HIIHFW RI EDG HFRQRPLFFRQGLWLRQV GXULQJ SUHJQDQF\ RI WKH PRWKHU DQG FKLOGKRRG YDULHV GXULQJ OLIHWLPH KROGLQJHYHU\WKLQJHOVHFRQVWDQW%\QRZWKHUHLVVXEVWDQWLDOPHGLFDODQGHSLGHPLRORJLFDOHYLGHQFHWKDWPDOQXWULWLRQRIWKHPRWKHUGXULQJSUHJQDQF\OHDGVKHUFKLOGWRKDYHDSDUWLFXODUO\KLJKLQFLGHQFHRIKHDOWKSUREOHPVDWDJHVRYHUVHHHJ.RXSLORYi6RPHFRPPHQWVDUH LQRUGHUFRQFHUQLQJRXUPRGHOLQJVWUDWHJ\)LUVW HIIHFWVRISHUFDSLWD*13RQPRUWDOLW\VKRXOGQRWEHLQWHUSUHWHGDVDYHUDJHLQGLYLGXDOLQFRPHHODVWLFLWLHV
 6XFKSRO\QRPLDOVDUHPXWXDOO\RUWKRJRQDOLQWKHREVHUYDWLRQZLQGRZHQVXULQJDEVHQFHRIPXOWLFROOLQHDULW\6HH$EUDPRZLW]DQG6WHJXQIRUGHWDLOVDQG$EEULQJ9DQGHQ%HUJDQG9DQ2XUVIRUDQDSSOLFDWLRQLQGXUDWLRQDQDO\VLV
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*13 LV FRUUHODWHG ZLWK WKH OHYHOV RI WHFKQRORJ\ DQG SXEOLF KHDOWK H[SHQGLWXUH 7R VRPHH[WHQWWKHHVWLPDWHG*13HIIHFWVZLOOUHIOHFWWKHHIIHFWVRIFKDQJHVLQWKRVHFRQGLWLRQV6HFRQGO\ WKHPRGHO LQFOXGLQJ WKH LQWHUDFWLRQ HIIHFWV LV HFRQRPHWULFDOO\ LGHQWLILHG$VLVZHOONQRZQPRGHOVZLWKDGGLWLYHDJHFRKRUWDQGWLPHHIIHFWVDUHXQLGHQWLILHGEHFDXVH\HDURIELUWKSOXVDJHHTXDOVFDOHQGDUWLPHVHH$EEULQJ9DQGHQ%HUJDQG9DQ2XUVIRUDQDQDO\VLVLQGXUDWLRQPRGHOV6XSSRVHWKDWERWK\ DQG\ DUHSLHFHZLVHFRQVWDQWZLWKVWHS VL]H HTXDO WR RQH \HDU LH VXSSRVH WKH\ FDQ EH UHSUHVHQWHG E\ \HDUO\ DJH DQG WLPHGXPPLHV ,I WKH HIIHFW RI PDFURHFRQRPLF FRQGLWLRQV DW ELUWKDc]WW ZRXOG DOVR EHUHSODFHGE\DQQXDOFRKRUWGXPPLHV WKHQ WKHPRGHOZRXOGQRWEH LGHQWLILHG7KXV IURPDQHFRQRPHWULFSRLQWRIYLHZ LGHQWLILFDWLRQ LVHVWDEOLVKHGE\ UHSODFLQJFRKRUWGXPPLHVE\DQXQNQRZQOLQHDUIXQFWLRQRIDQREVHUYDEOH2IFRXUVHLQRXUVHWWLQJWKLVLVQRWSUREOHPDWLFDVZHDUHSUHFLVHO\ LQWHUHVWHG LQ WKH FDXVDO HIIHFWRIPDFURHFRQRPLFFRQGLWLRQVRQPRUWDOLW\DQG QRW LQ D PHFKDQLF GHFRPSRVLWLRQ RI PRUWDOLW\ YDULDWLRQ LQWR DJH WLPH DQG FRKRUWHIIHFWV
8QREVHUYHGKHWHURJHQHLW\
$V LV ZHOO NQRZQ LJQRULQJ XQREVHUYHG KHWHURJHQHLW\ RI PRUWDOLW\ GHWHUPLQDQWV DFURVVLQGLYLGXDOVPD\ UHVXOW LQ ELDVHG HVWLPDWHV RI WKH GXUDWLRQPRGHO SDUDPHWHUV VHH9DQ GHQ%HUJ  IRU DQRYHUYLHZ DOWKRXJK WKH SUREOHP LV OHVV VHYHUH LQ WKH YLUWXDO DEVHQFH RIULJKWFHQVRULQJDVLQRXUFDVH3URSRUWLRQDO+D]DUGPRGHOVVSHFLI\LQJORJT WREHDGGLWLYHLQWKHHODSVHGGXUDWLRQW DQGWKHH[SODQDWRU\YDULDEOHVFDQEHH[WHQGHGWRDOORZIRUDQDGGLWLYHXQREVHUYHG KHWHURJHQHLW\ WHUP LQ ORJ T OHDGLQJ WR 0L[HG 3URSRUWLRQDO +D]DUG 03+PRGHOVWKDWDUHVWLOOLGHQWLILHG+RZHYHULQSUDFWLFHWKHHVWLPDWHVRI03+PRGHOSDUDPHWHUVDUHVHQVLWLYHWRDUELWUDU\IXQFWLRQDOIRUPDVVXPSWLRQV0RUHRYHUDVVKRZQE\9DQGHQ%HUJ
 6HHDOVR3ULWFKHWWDQG6XPPHUVIRUDGLVFXVVLRQRQWKLV 7KLV LV DQDORJRXV WR WKH DQDO\VLV RI FRKRUW VL]H HIIHFWV RQ ZDJHV VHH HJ0DFXQRYLFK 2XU GDWD FDQ EH DJJUHJDWHG RYHU LQGLYLGXDOV DQG XVHG IRU QRQSDUDPHWULF HVWLPDWLRQ RIDJHuFRKRUWVSHFLILFPRUWDOLW\UDWHV7KHVHFDQVXEVHTXHQWO\EHUHJUHVVHGRQDJHFRKRUWDQGWLPHGHSHQGHQWDJJUHJDWHLQGLFDWRUVDOORZLQJIRUDJHDQGFRKRUWIL[HGHIIHFWVVLPLODUWRWKHDQDO\VHV RI /LFKWHQEHUJ &XWOHU DQG0HDUD  DQG'HDWRQ DQG 3D[VRQ 7KLVZRXOG HQWDLO WKH ORVVRI WKH LQIRUPDWLRQRQYDULDWLRQ DFURVV LQGLYLGXDOV0RUHRYHU DV

 WKH XQREVHUYHG KHWHURJHQHLW\ GLVWULEXWLRQ LV LGHQWLILHG IURP LQWHUDFWLRQ HIIHFWVEHWZHHQW DQG[ LQWKHREVHUYHGORJKD]DUGVRLGHQWLILFDWLRQUHVWVRQWKHDVVXPHGDEVHQFHRILQWHUDFWLRQWHUPVLQWKHLQGLYLGXDOORJKD]DUG(VWLPDWLRQRIPRGHOVZLWKLQWHUDFWLRQWHUPVDWWKH LQGLYLGXDO OHYHO DQG XQREVHUYHG KHWHURJHQHLW\ VKRXOG WKHUHIRUH EH SHUIRUPHG ZLWKFDXWLRQ2QWKHRWKHUKDQGLWVKRXOGEHQRWHGWKDWPRVWLGHQWLILFDWLRQUHVXOWVDVVXPHDEVHQFHRI WLPHYDU\LQJ H[SODQDWRU\ YDULDEOHV OLNH RXU ]W DOWKRXJK WKHVH PD\ FRQYH\ XVHIXODGGLWLRQDOLQIRUPDWLRQ8QREVHUYHG KHWHURJHQHLW\ SRVHV DQ DGGLWLRQDO SUREOHP LQ GXUDWLRQ DQDO\VLV LI WKHFXUUHQWLQGLYLGXDOKD]DUGUDWHLVDOORZHGWRGHSHQGRQWKHYDOXHRIDQH[SODQDWRU\YDULDEOHDWDSRLQWRIWLPHLQWKHSDVWEXWDIWHUWKHEHJLQQLQJRIWKHVSHOOOLNHLQRXUFDVHWKHYDOXHRI]WWW]WWWDQG ]WWW7KLVLVPRVWHDVLO\H[SODLQHGE\ZD\RIDQH[DPSOHVHHHJ9DXSHODQG<DVKLQ6XSSRVHWKDW*13KDVDVWURQJLQVWDQWDQHRXVHIIHFWRQPRUWDOLW\EHWZHHQDJHVDQGEXWWKDW*13EHWZHHQWKHVHDJHVKDVQRHIIHFWRQPRUWDOLW\ODWHULQOLIHDQG VXSSRVH WKDW LQGLYLGXDOVGLIIHU LQ WHUPV RIZKHWKHU D ³KLJKPRUWDOLW\ JHQH´ LV SUHVHQW1RZFRQVLGHUWKHELUWKFRKRUWRIVD\,I*13LVORZLQWKHQWKHVXUYLYRUVDIWHU  FRQWDLQ UHODWLYHO\ PDQ\ LQGLYLGXDOV ZLWK WKH JRRG JHQH DQG ORZ PRUWDOLW\WKURXJKRXW WKHLU VXEVHTXHQW OLIH ,IXQREVHUYHGKHWHURJHQHLW\ LVQRW WDNHQ LQWR DFFRXQW EXW*13EHWZHHQDJHVDQGLVLQFOXGHGDVDQH[SODQDWRU\YDULDEOHLQWKHPRUWDOLW\UDWHDWDOODJHV WKHQ WKLVYDULDEOHZLOOSLFNXS WKHG\QDPLF VHOHFWLRQHIIHFWGULYHQE\ WKHXQREVHUYHGKHWHURJHQHLW\ 7KLV OHDGV WR DQ LQFRUUHFW FRQFOXVLRQ FRQFHUQLQJ WKH LPSRUWDQFH RI PDFURHFRQRPLFFRQGLWLRQVGXULQJFKLOGKRRG IRUPRUWDOLW\ ODWHU LQ OLIH+RZHYHU DV LVFOHDU IURPWKH H[DPSOH WKH G\QDPLF VHOHFWLRQ HIIHFW FDQ EH H[SHFWHG WR JHQHUDWH DSRVLWLYH UHODWLRQEHWZHHQ *13 GXULQJ FKLOGKRRG DQG REVHUYHG PRUWDOLW\ ODWHU LQ OLIH ZKHUHDV LQ IDFW WKHHFRQRPLFHSLGHPLRORJLFDODQGPHGLFDOUHDVRQLQJOHDGVRQHWRH[SHFWDQHJDWLYH UHODWLRQ6RZKHQXQREVHUYHGKHWHURJHQHLW\LVQRWWDNHQLQWRDFFRXQWLWPD\FUHDWHDQXSZDUGELDVLQWKHHVWLPDWHGHIIHFWRI*13GXULQJFKLOGKRRGRQWKHPRUWDOLW\UDWHODWHULQOLIH,QRWKHUZRUGVLIZHILQGDQHJDWLYHHIIHFWZLWKRXW WDNLQJDFFRXQWRIXQREVHUYHGKHWHURJHQHLW\ WKHQ WKH WUXHHIIHFWLVOLNHO\WREHDWOHDVWDVQHJDWLYH,QWKHHPSLULFDODQDO\VLVEHORZZHHVWLPDWHPRGHOVZLWKRXWXQREVHUYHGKHWHURJHQHLW\DVZHOODVDPRGHOLQZKLFKDQXQREVHUYHGKHWHURJHQHLW\WHUPLVDGGHGWRWKHULJKWKDQGVLGH
LQGLFDWHG LQ 6HFWLRQ  LW FDQQRW KDQGOH MRLQW GHSHQGHQFH RI PRUWDOLW\ DQG HFRQRPLFFRQGLWLRQVRQLGLRV\QFUDWLFVKRFNV

RI VSHFLILFDWLRQ  IRU WKH ORJ LQGLYLGXDO PRUWDOLW\ UDWH :H DVVXPH WKDW WKLV WHUP KDV DIOH[LEOH GLVFUHWH PDVVSRLQW GLVWULEXWLRQ LQ WKH SRSXODWLRQ RI QHZERUQV ,Q 6HFWLRQ  ZHRXWOLQH KRZ DGGLWLRQDO GDWD FRXOG EH RI KHOS WR HVWLPDWH PRUH JHQHUDO PRGHOV ZLWKXQREVHUYHGKHWHURJHQHLW\)RU DOO PRGHO VSHFLILFDWLRQV WKH OLNHOLKRRG IXQFWLRQ LV UHDGLO\ GHULYHG VHH HJ/DQFDVWHU  7KH OLIHWLPH GXUDWLRQV WKDW DUH ULJKWFHQVRUHG UHFDOO 6XEVHFWLRQ  DUHWUHDWHGDVLQGHSHQGHQWO\ULJKWFHQVRUHGREVHUYDWLRQV :HHVWLPDWHWKHPRGHOVZLWK*$866PD[LPXPOLNHOLKRRGURXWLQHV
 (VWLPDWLRQUHVXOWV
3DUDPHWHUHVWLPDWHV
7DEOHSUHVHQWVWKHHVWLPDWLRQUHVXOWVIRUWKHPRGHOVSHFLILFDWLRQLQFOXGLQJLQWHUDFWLRQVEHWZHHQW DQG]W 7KHHVWLPDWHVFRQFHUQWKHPRUWDOLW\UDWHVRDSRVLWLYHYDOXHLVDVVRFLDWHGZLWK D VKRUW OLIHWLPH )RU WKH DJH GHSHQGHQFH IXQFWLRQ \ ZH UHSRUW WKH ORJ YDOXH 7KHOLIHWLPHWLPHXQLWLV\HDUEXWUHFDOOWKDWOLIHWLPHVDUHUHFRUGHGLQ\HDUV)HPDOHV LQGLYLGXDOV IURP D KLJKHU VRFLDO FODVV DQG LQGLYLGXDOV ZKRVH IDWKHU ZDVOLWHUDWHKDYHORZHUPRUWDOLW\UDWHVWKDQWKHLUFRXQWHUSDUWV7KHILQGLQJZLWKUHVSHFWWRVRFLDOFODVVLVFRQVLVWHQWZLWKWKHODUJHOLWHUDWXUHRQWKHKHDOWKLQFRPHJUDGLHQW7KHHIIHFWRIEHLQJERUQ RXW RI ZHGORFN LV H[WUHPHO\ ODUJH 7KH ODWWHU LV LQ OLQH ZLWK WKH OLWHUDWXUH RQ LQIDQWPRUWDOLW\VHH6XEVHFWLRQ:HQRZWXUQWRWKHHIIHFWVRIPDFURHFRQRPLFFRQGLWLRQV+HUHZHIRFXVRQWKHUDZHVWLPDWHV ZKHUHDV LQ 6XEVHFWLRQ  ZH DVVHVV WKH TXDQWLWDWLYH LPSRUWDQFH RI WKHVHGHWHUPLQDQWVLQGHWDLODQGLQ6HFWLRQZHGLVFXVVWKHSROLF\LPSOLFDWLRQV7KHPRVWVWULNLQJUHVXOWLVWKDWWKH*13YDOXHGXULQJHDUO\FKLOGKRRGKDVDVLJQLILFDQWO\QHJDWLYHHIIHFWRQWKH
 7KHGLVFUHWHGLVWULEXWLRQLVFRPSXWDWLRQDOO\FRQYHQLHQWDQGZLWKDQXQVSHFLILHGQXPEHURISRLQWVRIVXSSRUWGRHVQRWLPSRVHVWURQJIXQFWLRQDOIRUPUHVWULFWLRQV 7KHLQGHSHQGHQFHDVVXPSWLRQFDQRIFRXUVHEHFULWLFL]HGEXW WKHGDWDSUHFOXGHD IXUWKHUDQDO\VLV7KLVDOVRDSSOLHVWRWKHDVVXPSWLRQWKDWLQGLYLGXDOVZLWKULJKWFHQVRUHGGXUDWLRQVDW]HUR VHH 6XEVHFWLRQ  DUH D UDQGRP VXEVHW 7KH ODWWHU DVVXPSWLRQ LV SDUWLFXODUO\SUREOHPDWLFIRULQGLYLGXDOVERUQFORVHWRWKHHQGRIWKHREVHUYDWLRQZLQGRZ

PRUWDOLW\ UDWH WKURXJKRXW OLIH ,Q RWKHU ZRUGV PDFURHFRQRPLF FRQGLWLRQV GXULQJ HDUO\FKLOGKRRG KDYH ORQJ ODVWLQJ HIIHFWV RQ PRUWDOLW\ ODWHU LQ OLIH 7KH HDUO\ FKLOGKRRG SHULRGFRYHUV LPSRUWDQW SK\VLFDO DQGPHQWDO GHYHORSPHQW VWDJHV RI WKH FKLOG 7KH DYDLODELOLW\ RIKHDOWKIDFLOLWLHVJRRGOLYLQJFRQGLWLRQVDQGVXIILFLHQWQXWULWLRQFDQKDYHODUJHHIIHFWVRQWKHVXFFHVVRIWKLVGHYHORSPHQWZLWKORQJUXQLPSOLFDWLRQVIRUPRUWDOLW\7KHHIIHFWRI*13DWELUWKLVLQVLJQLILFDQW7KLVVKRXOGQRWEHWDNHQDVHYLGHQFHWKDWHFRQRPLFFRQGLWLRQVDURXQGWKHGDWHRIELUWKDUHLUUHOHYDQWLQWKHORQJUXQ/RQJUXQHIIHFWVRILQGLYLGXDOVRFLRHFRQRPLFFRQGLWLRQVDWELUWKPD\VLPSO\GRPLQDWHWKHORQJUXQHIIHFWVRIPDFURHFRQRPLFFRQGLWLRQVDWELUWKEHFDXVHDURXQGELUWKWKHQXWULHQWVDUHWDNHQIURPWKHPRWKHUZKHUHDVEHWZHHQDJHV WKH\ DUH WDNHQ GLUHFWO\ IURP WKH IRRG EURXJKW LQWR WKH KRXVHKROG 1RWH WKDW XQREVHUYHGKHWHURJHQHLW\FDQQRWH[SODLQWKHHVWLPDWHGORQJUXQHIIHFWVEHFDXVHIURP6XEVHFWLRQLWZRXOGJLYHDSRVLWLYHHIIHFWRI*13GXULQJHDUO\FKLOGKRRGRQWKHPRUWDOLW\UDWHODWHULQOLIH:H VXEVHTXHQWO\ HVWLPDWH D PRGHO LQ ZKLFK WKH HIIHFWV RI *13 HDUO\ LQ OLIH DUHDOORZHGWRYDU\ZLWKWKHDJHRIWKHLQGLYLGXDO6SHFLILFDOO\ZHLQWHUDFWWKHDYHUDJHRI*13DWDJHVZLWKDQLQGLFDWRURIZKHWKHUDJHH[FHHGV7KHFRUUHVSRQGLQJHVWLPDWHLVHTXDOWR VWDQGDUG HUURU  WYDOXH  (YLGHQWO\ EDG PDFURHFRQRPLF FRQGLWLRQV GXULQJFKLOGKRRGKDYHDSDUWLFXODUO\VWURQJHIIHFWRQPRUWDOLW\DWKLJKHUDJHV7KLVLVLQOLQHZLWKWKHUHFHQWPHGLFDOOLWHUDWXUHPHQWLRQHGLQ6XEVHFWLRQ7KH*13YDOXHGXULQJWKHSHULRGLQZKLFKLQGLYLGXDOVW\SLFDOO\HQWHUWKHODERUPDUNHWDJHLVQRWRILQIOXHQFHIRUODWHUPRUWDOLW\7KHHIIHFWRIWKHVKDUHRIWKHDJULFXOWXUDOVHFWRU LQ *13 KDV D SRVLWLYH FRHIILFLHQW LPSO\LQJ WKDW LQGXVWULDOL]DWLRQ KDV RQ DYHUDJHUHGXFHGPRUWDOLW\ULVNV7KH HVWLPDWHG LQVWDQWDQHRXV HIIHFW RI *13 LV DOVR VWURQJ 7KH FRUUHVSRQGLQJFRHIILFLHQWVDUHDOOQHJDWLYHDQGPRVWO\VLJQLILFDQWLPSO\LQJWKDWPRUWDOLW\UDWHVDUHORZHULQSHULRGVRIKLJKSURGXFWLRQ7KHVL]HRIWKHLQVWDQWDQHRXVHIIHFWYDULHVZLWKDJH$OLNHOLKRRGUDWLRWHVWRIWKHUHVWULFWLRQWKDWWKHHIIHFWRIFRQWHPSRUDQHRXV*13LVDJHLQGHSHQGHQWUHVXOWVLQ UHMHFWLRQ 7KHHVWLPDWHGHIIHFW LVYHU\ ODUJHDQGVLJQLILFDQW IRUFKLOGUHQEHORZ ,W LVDOVRODUJHDQGVLJQLILFDQWIRULQGLYLGXDOVDJHGEHWZHHQDQG)RU WKRVHDJHGDERYHWKHHVWLPDWHGHIIHFW LVPXFKVPDOOHU(YHQ IRU WKRVH DJHGDERYH WKH HVWLPDWHGHIIHFW LV
 (VWLPDWHVRI WKH UHVWULFWHGPRGHODUH LQ7DEOH7KHUHDUH UHVWULFWLRQV7KHFKLVTXDUHVWDWLVWLF HTXDOV ZKLFK E\ IDU H[FHHGV WKH  FULWLFDO YDOXH RI  ,Q WKH UHVWULFWHG

VPDOOHU WKDQIRU WKRVHDJHGEHWZHHQDQGDOWKRXJK LW LVKLJKO\VLJQLILFDQW$FURVVDOODJHVWKHHIIHFWLVVWURQJHVWIRUWKHDJHV5HFDOOWKDWZHDOVRIRXQGWKDWWKH*13LQWKLVDJHLQWHUYDOKDVWKHVWURQJHVW ORQJUXQHIIHFWRQPRUWDOLW\ ODWHU LQ OLIH6RPDFURHFRQRPLFFRQGLWLRQV EHWZHHQ DJH  DQG  KDYH WKH VWURQJHVW LQVWDQWDQHRXV HIIHFW DV ZHOO DV WKHVWURQJHVWORQJUXQHIIHFWRQPRUWDOLW\$OVROLNHLQWKHFDVHRIWKHORQJUXQHIIHFWVWKHIDFWWKDW WKH LQVWDQWDQHRXVPDFURHFRQRPLF HIIHFW LV VPDOOHU IRU EDELHV LV SUREDEO\ EHFDXVH WKHKHDOWKRIEDELHVSULPDULO\GHSHQGVRQWKHKHDOWKRIWKHPRWKHU7KHILQGLQJVZLWKUHVSHFWWRWKHLQVWDQWDQHRXVHIIHFWVRIWKH*13DUHLQOLQHZLWKWKHOLWHUDWXUH)RUH[DPSOH3ULWFKHWWDQG6XPPHUVILQGSRVLWLYHHIIHFWVRI*13RQLQIDQWPRUWDOLW\LQGHYHORSLQJFRXQWULHV7KHILQGLQJVDUHQRWQHFHVVDULO\DWRGGVZLWK5XKPZKR UHSRUWV KLJKHUPRUWDOLW\ UDWHV LQ SHULRGV RI HFRQRPLF H[SDQVLRQ DQG DWWULEXWHV WKLV WRZRUNUHODWHGVWUHVVZRUN LQMXULHV DQGRSSRUWXQLW\FRVWVRIKHDOWK HQKDQFLQJ DFWLYLWLHV+LVGDWDDUHIURPWKHODWHWK FHQWXU\DQGWKHXQGHUO\LQJH[SODQDWLRQVPD\EH OHVV UHOHYDQW LQWKH WK FHQWXU\ ZKHUH EHLQJ RXW RI ZRUN FRXOG OHDG WR VWDUYDWLRQ +RZHYHU ZKHQ ZHLQWHUDFWFRQWHPSRUDQHRXV*13ZLWKDWK FHQWXU\GXPP\WKHQWKHHVWLPDWHVVKRZDEVHQFHRIGLIIHUHQWLDOHIIHFWVRI*131RWHDOVR WKDW5XKPFRQVLGHUVDGXOW LQGLYLGXDOV:HILQGWKDW WKHHIIHFWVDUHVWURQJHVW IRUFKLOGUHQDQG LQ IDFWRXUHVWLPDWH IRU LQGLYLGXDOVDJHGEHWZHHQ  DQG  LV LQVLJQLILFDQWO\ GLIIHUHQW IURP ]HUR 2I FRXUVH PRUWDOLW\ GXH WRLQGLYLGXDOODERUPDUNHWGHFLVLRQVGRHVQRWDSSO\WRFKLOGUHQ&RQFHUQLQJHSLGHPLFV WKHPRGHOVSHFLILFDWLRQRQO\DOORZVIRU WKHFKROHUDHSLGHPLFLQWKHVPDOOSR[HSLGHPLFLQDQGWKHLQIOXHQ]DHSLGHPLFRI7KHHIIHFWVRIRWKHUHSLGHPLFVDUHLQVLJQLILFDQWDQGDUHRPLWWHGVHH6XEVHFWLRQIRUPRUHGHWDLOV7KHLQFOXGHG HSLGHPLFV DQG:RUOG:DU ,, JLYH DV H[SHFWHG ULVH WR LQFUHDVHG PRUWDOLW\ 7KHHIIHFWRI:RUOG:DU,,LVQRWVLJQLILFDQWEXWRQHKDVWRUHDOL]HWKDWWKH:RUOG:DU,,GXPP\DOVRPHDVXUHVWKHHIIHFWRIPLVVLQJGDWDGXULQJWKDWSHULRG7KHFDOHQGDUWLPHIXQFWLRQ\ FDSWXUHVDOOFRQWHPSRUDQHRXVQDWLRQZLGHHIIHFWVWKDWDUHQRW LQFOXGHG LQ*13DQG WKH VKDUHRIDJULFXOWXUDO SURGXFWLRQ ,W WXUQVRXW WKDW D IRXUWKRUGHU SRO\QRPLDO VXIILFHV IRU DQ DGHTXDWH ILW DGGLWLRQDO WHUPV GR QRW KDYH H[SODQDWRU\SRZHU 7KH HVWLPDWHG SRO\QRPLDO LV LQFUHDVLQJ WKURXJKRXW WKH REVHUYDWLRQ ZLQGRZ 7KLVPHDQVWKDWGXULQJWKHWK DQGWK FHQWXU\WKHUHZHUHPRUWDOLW\UHGXFLQJIDFWRUVWKDWFDQQRW
PRGHO*13DWELUWKKDVDVLJQLILFDQWORQJUXQHIIHFWEXWWKLVPHUHO\FDSWXUHVWKHRPLVVLRQRIWKHVWURQJLQVWDQWDQHRXVHIIHFWRI*13DWELUWKRQLQIDQWPRUWDOLW\

FDSWXUHGE\*13RUWKHVKDUHRIDJULFXOWXUDOSURGXFWLRQ,WLVQRWGLIILFXOWWRVSHFXODWHDERXWZKDW WKHVH IDFWRUV DUH EXW RI FRXUVH WKH HVWLPDWLRQ UHVXOWV GR QRW JLYH D FRPSHOOLQJLQWHUSUHWDWLRQ)LQDOO\WKHDJHGHSHQGHQFHIXQFWLRQRUEDVHOLQHKD]DUG\ KDVWKHH[SHFWHG8VKDSHGIRUPPHDQLQJWKDWWKHKD]DUGUDWHVDUHWKHKLJKHVWIRULQIDQWVDQGIRUWKHHOGHUO\7R LOOXVWUDWH WKH HVWLPDWHVZH SORW WKHPRUWDOLW\ UDWH DV D IXQFWLRQ RI DJH IRU WKUHHFRKRUWVDQGIRUPDOHVDQGIRUIHPDOHVVHH)LJXUH,QRXUFDOFXODWLRQVZHXVHGVDPSOHDYHUDJHVRIWKHLQGLYLGXDOFKDUDFWHULVWLFVDQGWKHDFWXDOYDOXHVRIWKHPDFURHFRQRPLFFRQGLWLRQV)RUWKHFRKRUWZHVWRSSHGWKHFDOFXODWLRQVDWDJH$ILUVWORRNDW WKH KD]DUG UDWHV UHYHDOV WKH XVXDO8VKDSHG SDWWHUQ DQG WKH IDFW WKDWPRUWDOLW\ UDWHV IRUZRPHQDUHORZHUWKDQIRUPHQ7KHFRKRUWH[SHULHQFHGDVPDOOSR[HSLGHPLFDWELUWKZKLFKH[SODLQVZK\LWVPRUWDOLW\UDWHDWELUWKLVVRPXFKKLJKHUWKDQWKHFRUUHVSRQGLQJUDWHRIWKHFRKRUW7KLVFDQEHVHHQHYHQPRUHFOHDUO\IURPWKHORZHUSDQHORI)LJXUH7KLVORZHUSDQHODOVRVKRZV WKDW IRUDJLYHQFRKRUW WKHUHDUHPDQ\ IOXFWXDWLRQ LQ WKHPRUWDOLW\UDWHV7KHVHUHIOHFWWKHHIIHFWVRIHYHQWVOLNHZDUVHSLGHPLFVDQGFKDQJHVLQPDFURHFRQRPLFFRQGLWLRQV)RUH[DPSOHWKHODUJHGLSDURXQGWKHDJHVLQWKHPRVWXSSHUOLQHYV UHIOHFWV WKHHIIHFWRI:RUOG:DU ,, RQ WKHPRUWDOLW\ UDWHRI WKHFRKRUW)RU WKHFRKRUWWKHVDPHHIIHFWLVIRXQGDURXQGDJHV:H QRZ WXUQ WR HVWLPDWLRQ UHVXOWV DOORZLQJ IRU XQREVHUYHG KHWHURJHQHLW\ 7DEOH UHSRUWV HVWLPDWHV RI DPRGHO LQ ZKLFK WKH XQREVHUYHG KHWHURJHQHLW\ WHUPY KDV D GLVFUHWHGLVWULEXWLRQZLWKWZRSRLQWVRIVXSSRUWEHORZZHFRQVLGHUPRUHJHQHUDOVSHFLILFDWLRQV)RUFRPSXWDWLRQDOUHDVRQVZHRPLW WKHLQWHUDFWLRQWHUPVEHWZHHQW DQG]W7KLVFRPSOLFDWHVDFRPSDULVRQWR7DEOH:HWKHUHIRUHDOVRUHSRUWWKHHVWLPDWHVRIDPRGHOZLWKRXWXQREVHUYHGKHWHURJHQHLW\DQGZLWKRXWWKHVHLQWHUDFWLRQWHUPV 7KHUHVXOWVZLWKXQREVHUYHGKHWHURJHQHLW\DUHVLPLODUWRWKRVHZLWKRXW6LJQDQGVLJQLILFDQFHRIWKHPDLQFRHIILFLHQWVDUHXQDIIHFWHG$VXVXDODOORZLQJIRUXQREVHUYHGKHWHURJHQHLW\FDXVHVWKHHVWLPDWHGDJHGHSHQGHQFHWREHOHVVQHJDWLYHDQGFRYDULDWHHIIHFWVWREHIXUWKHUDZD\IURP]HUR
9DOLGDWLRQRIWKHUHVXOWVZLWKH[WHUQDOGDWDDQGVHQVLWLYLW\DQDO\VHV
7KHGDWDVRXUFHZHXVHFRQVWLWXWHVWKHRQO\VRXUFHRIPRUWDOLW\VWDWLVWLFVDYDLODEOHVRDFURVVYDOLGDWLRQZLWKRWKHUGDWDLVQRWSRVVLEOH+RZHYHUZHPD\FRPSDUHWKHHVWLPDWHGDYHUDJHOLIHWLPHV WR WKRVH SXEOLVKHG E\ 6WDWLVWLFV 1HWKHUODQGV IRU WKH ZKROH FRXQWU\ VLQFH 

NHHSLQJLQPLQGWKHFDYHDWLQ6XEVHFWLRQRQWKHXVHRIDYHUDJHVDVORFDWLRQPHDVXUHVRIOLIHWLPH GLVWULEXWLRQV )LJXUH  GHSLFWV DYHUDJH OLIHWLPHV DW ELUWK IRU GLIIHUHQW ILYH\HDUFRKRUWV IRUPHQDQGZRPHQ7KHGDUNEDUVDUHEDVHGRQRXUPRGHOHVWLPDWHVZKHUHDV WKHEODQNEDUVDUH IURP6WDWLVWLFV1HWKHUODQGV7KH UHVXOWVDUH VWULNLQJO\ VLPLODU7KLVFRQILUPVRXUVWDWHPHQWLQ6XEVHFWLRQWKDWWKHSURYLQFHRI8WUHFKWLVTXLWHUHSUHVHQWDWLYHRIWKHUHVWRI WKH1HWKHUODQGV$OVR)LJXUHFDQEH WDNHQ WR VXJJHVW WKDW WKH HIIHFW RIJHQGHURQ WKHPHDQOLIHWLPHE\FRKRUWLVFRUUHFWO\PRGHOHG:HPDGHDVLPLODUFRPSDULVRQIRUWKHDYHUDJHUHVLGXDOOLIHWLPHDWDJHQDWLRQZLGHDYDLODEOHVLQFH7KHUHVXOWVDUHDJDLQLQFORVHDJUHHPHQW 7KLV VXJJHVWV WKDW WKH PRGHOLQJ RI PRUWDOLW\ GXULQJ FKLOGKRRG E\ FRKRUW LVFRUUHFW:H QRZ UHSRUW HVWLPDWLRQ UHVXOWV IRUPRGHOVZLWK DGGLWLRQDO H[SODQDWRU\ YDULDEOHV)RUVDNHRIEUHYLW\ZHGRQRWSUHVHQWWKHIXOOVHWVRIUHVXOWV7KRVHWKDWDUHQRWPHQWLRQHGDUHYLUWXDOO\LGHQWLFDOWRWKRVHUHSRUWHGLQWKHSUHYLRXVVXEVHFWLRQ)LUVWZHHVWLPDWHPRGHOVZLWKLQWHUDFWLRQWHUPVEHWZHHQJHQGHUDQGDOORWKHUH[SODQDWRU\YDULDEOHV OLVWHG LQ7DEOH7KLVDPRXQWV WR VHSDUDWH HVWLPDWLRQ IRU PHQ DQG ZRPHQ 7KH HVWLPDWHV RI WKH SDUDPHWHUV RILQWHUHVWIRUPHQDQGZRPHQDUHYHU\VLPLODUWRHDFKRWKHUDQGWRWKRVHUHSRUWHGLQ7DEOHDVVKRXOGEHH[SHFWHGIURP)LJXUHWKHHVWLPDWHGDJHGHSHQGHQFHGLIIHUV7KLVLVRIFRXUVHLQOLQH ZLWK WKH IDFW PHQWLRQHG LQ WKH SUHYLRXV SDUDJUDSK WKDW WKH PRGHO ZLWKRXW WKHVHLQWHUDFWLRQ WHUPV LV ZHOO DEOH WR H[SODLQ DJJUHJDWH OLIH H[SHFWDQFLHV E\ FRKRUW IRU ERWKJHQGHUV1RWVXUSULVLQJO\WKHQXPEHURIVLJQLILFDQWSDUDPHWHUVE\JHQGHULVVPDOOHUWKDQLQ7DEOH)RUZRPHQWKHHIIHFWRIWKH*13WKDWSUHYDLOHGEHWZHHQDJHDQGLVODUJHUWKDQIRUPHQ ± YHUVXV ±ZLWK VWDQGDUG HUURUV RI DURXQG  7KLV VXJJHVWV WKDWZRPHQVXIIHUUHODWLYHO\KHDYLO\IURPDGYHUVHPDFURHFRQRPLFFRQGLWLRQVGXULQJFKLOGKRRG:H DOVR FRQVLGHUHG WKH LQFOXVLRQ RI RWKHU LQGLFDWRUV RI FRQWHPSRUDQHRXV PDFURHFRQRPLF FRQGLWLRQV LQ ]W QRWDEO\ WKH LQWHUHVW UDWH WKH LQIODWLRQ UDWH DQG WKH VKDUH RIH[SRUWVLQ*137KHVHDOOWXUQRXWWREHLQVLJQLILFDQWDQGTXDQWLWDWLYHO\XQLPSRUWDQW:HDOVRHVWLPDWHPRGHOVZLWKDGGLWLRQDOGXPP\YDULDEOHVIRUDQGLQ]WEHFDXVH RI WKH QDWLRQZLGH FKROHUD DQG VPDOOSR[ HSLGHPLFV LQ WKRVH \HDUV EXW WKHFRUUHVSRQGLQJ FRHIILFLHQWV DUH LQVLJQLILFDQWO\ SRVLWLYH DQG YHU\ VPDOO VR WKDW LW FDQ EHFRQFOXGHGWKDWWKHVHHSLGHPLFVGLGQRWKDYHDVL]HDEOHHIIHFWRQPRUWDOLW\LQWKHSURYLQFHRI8WUHFKW:HVXEVHTXHQWO\ LQYHVWLJDWHGZKHWKHU WKHHSLGHPLFVSULPDULO\DIIHFWHGFHUWDLQDJHJURXSV ,W LV ZHOO NQRZQ WKDW FKROHUD DQG VPDOOSR[ RIWHQ GLVSURSRUWLRQDOO\ LQIOLFW VPDOO

FKLOGUHQ DQG HOGHUO\ SHUVRQV 7KH HVWLPDWHG LQWHUDFWLRQ HIIHFWV RI HSLGHPLFV DQG DJHLQGLFDWRUV DUH VRPHWLPHV VL]HDEOH WKRXJK DOZD\V LQVLJQLILFDQW QRWH WKH VPDOO QXPEHU RILQGLYLGXDOV LQDFHUWDLQDJHFDWHJRU\ LQDFHUWDLQHSLGHPLF)RUH[DPSOH WKH LQWHUDFWLRQRIWKHVPDOOSR[HSLGHPLFDQG WKH³DJHEHORZ´ LQGLFDWRUKDVFRHIILFLHQW VWDQGDUGHUURUDQGWKHGHDWKUDWHIRUEDELHVLVWLPHVKLJKHUWKDQLQDGMDFHQW\HDUV+RZHYHUWKHRWKHUHVWLPDWHVDUHYLUWXDOO\WKHVDPHDVLQ6XEVHFWLRQ2WKHU SRWHQWLDOO\ UHOHYDQW HYHQWV DUH WKH DEROLWLRQ RI FKLOG ODERU LQ  DQG WKHGLVFRYHU\ RI SHQLFLOOLQ LQ  +RZHYHU LQGLFDWRUV LQ ]W RI W DQG W DUHLQVLJQLILFDQW IRU DOO DJH FDWHJRULHV 3UHVXPDEO\ WKH HIIHFWV RI WKHVH HYHQWV RQ PRUWDOLW\WULFNOHG GRZQ UDWKHU VORZO\ LQ ZKLFK FDVH WKH\ DUH FDSWXUHG E\ WKH HVWLPDWH RI WKH\IXQFWLRQ$QLQGLFDWRUIRU:RUOG:DU,LVDOVRLQVLJQLILFDQW:HDOVRHVWLPDWHPRGHOVZLWKWKHVHDVRQRIELUWKDVDGGLWLRQDO[ YDULDEOHV7KHVHWXUQRXWWREHLQVLJQLILFDQW)RUVSULQJVXPPHUDQGIDOOWKHHVWLPDWHVDUH±±DQGVWDQGDUGHUURUV:HDOVRHVWLPDWHPRGHOVZLWKDGGLWLRQDOPDFURHFRQRPLFLQGLFDWRUVDWELUWK DV LQGLYLGXDO H[SODQDWRU\YDULDEOHV QRWDEO\ WKH UHDO SULFH RIZKHDW DQGPHDW DQG WKHDJJUHJDWHUDWHRIFKLOGELUWK7KHVHDUHDOOVWURQJO\LQVLJQLILFDQW,Q 6XEVHFWLRQ  LW ZDV DUJXHG WKDW LQGLYLGXDOV ZLWK FHUWDLQ[ YDOXHV PD\ VXIIHUGLVSURSRUWLRQDOO\ IURP EDG FRQWHPSRUDQHRXV PDFURHFRQRPLF FRQGLWLRQV :H HVWLPDWHPRGHOVZLWK LQWHUDFWLRQVEHWZHHQFRQWHPSRUDQHRXV*13RQ WKHRQHKDQGDQGVRFLDO FODVVDQG OLWHUDF\ VWDWXVRI WKH IDWKHURQ WKH RWKHU7KH LQWHUDFWLRQ HIIHFWV DUH LQVLJQLILFDQW7KLVLPSOLHVWKDWWKHPRUWDOLW\RILQGLYLGXDOVIURPGLIIHUHQWVRFLDOFODVVHVLVHTXDOO\UHVSRQVLYHWREDGFXUUHQWPDFURHFRQRPLFFRQGLWLRQV$VDUJXHGLQ6HFWLRQWKHUHVXOWVPD\EHELDVHGE\WKHH[FOXVLRQRILQGLYLGXDOVIURPWKHVDPSOHZKHQWKH\DUHVWLOODOLYHLQDQGWKHLUOLIHWLPHLVULJKWFHQVRUHGDW]HUR:HLQYHVWLJDWH WKLVE\UHHVWLPDWLQJWKHPRGHOZLWKDVDPSOHLQZKLFKWKHODWHVWFRKRUW LV IXOO\RPLWWHG7KHUHVXOWVDUHYHU\VLPLODUWRWKRVHDERYH7KHRQO\QRWLFHDEOHGLIIHUHQFHFRQFHUQVWKHLQWHUDFWLRQEHWZHHQDYHUDJH*13DWDJHVDQGWKHLQGLFDWRURIZKHWKHUDJHH[FHHGV7KHFRUUHVSRQGLQJHVWLPDWHLVQRZLQVLJQLILFDQWO\GLIIHUHQWIURP]HUR&RQFHUQLQJWKHPRGHOLQJRIXQREVHUYHGKHWHURJHQHLW\RQHPD\DUJXHWKDWDGLVFUHWHGLVWULEXWLRQ ZLWK WZR SRLQWV RI VXSSRUW LV UHVWULFWLYH :H WKHUHIRUH DOVR HVWLPDWH PRGHOV
 7KH UHVXOWRQ IRRGSULFHV LV LQ OLQHZLWK%HQJWVVRQDQG/LQGVWU|PZKR UHSRUWDQLQVLJQLILFDQWHIIHFWRIWKHSULFHRIU\HDWELUWKLQ6ZHGHQLQ

DOORZLQJIRUDGGLWLRQDOSRLQWVRIVXSSRUW,QFDVHRIPRUHWKDQWKUHHPDVVSRLQWVWKHHVWLPDWHVRIPDVV SRLQWV FRLQFLGH ,Q FDVH RI WKUHHPDVV SRLQWV WKHPDLQ HVWLPDWLRQ UHVXOWV DUH YHU\VLPLODUWRWKRVHLQ7DEOH7R FRQFOXGH WKLV VXEVHFWLRQ WKH PDLQ UHVXOWV DUH TXDOLWDWLYHO\ DQG TXDQWLWDWLYHO\UREXVWZLWKUHVSHFWWRDYHU\ZLGHUDQJHRIDVVXPSWLRQV
7KHTXDQWLWDWLYHLPSRUWDQFHIRUPRUWDOLW\RIPDFURHFRQRPLFFRQGLWLRQVDWYDULRXVVWDJHVRIOLIH
,QWKLVVXEVHFWLRQZHDVVHVVWKHTXDQWLWDWLYHLPSRUWDQFHRIFRQWHPSRUDQHRXVDQGSDVWPDFURHFRQRPLFFRQGLWLRQVRQDJHVSHFLILFPRUWDOLW\UDWHVDQGOLIHH[SHFWDQFLHVXVLQJWKHQXPEHUVUHSRUWHGLQ7DEOH7KH HODVWLFLWLHV RI WKH DJHVSHFLILF PRUWDOLW\ UDWH ZLWK UHVSHFW WR FRQWHPSRUDQHRXV*13DQGZLWKUHVSHFWWR*13GXULQJFKLOGKRRGDUHVWUDLJKWIRUZDUGWRFDOFXODWH,QWKHEDVLFPRGHO WKH\ HTXDO WKH FRUUHVSRQGLQJ DJH GHSHQGHQW FRHIILFLHQW WLPHV WKH FRUUHVSRQGLQJ*13OHYHOVRWKH\DUHLQGHSHQGHQWRILQGLYLGXDOFKDUDFWHULVWLFVH[FHSWDJH7KHIDFWWKDWWKH\DUHOLQHDULQWKH*13OHYHOVLVDQDUWLIDFWRIWKHVSHFLILFDWLRQRIWKHORJLQGLYLGXDOPRUWDOLW\UDWHDVDOLQHDUIXQFWLRQRI*137KLVOHDGVWRYHU\ODUJHHODVWLFLWLHVIRUWKHKLJKHUDJHVLQWKHODWHVWFRKRUWDQGWKHVHVKRXOGREYLRXVO\QRWEHWDNHQWRRVHULRXVO\VRZHIRFXVRQDYHUDJHVDFURVVFRKRUWV0RUHRYHUQRWHWKDWDQHODVWLFLW\FRUUHVSRQGVWRDFKDQJHRIWKH*13OHYHOLQD FHUWDLQ DJH RU WLPH LQWHUYDO EXW WKH OHQJWK RI WKLV LQWHUYDO GLIIHUV DFURVV GLIIHUHQWHODVWLFLWLHV 7KH HODVWLFLW\ UHODWLQJ*13 GXULQJ FKLOGKRRG WR WKHPRUWDOLW\ UDWH ODWHU LQ OLIHFRQFHUQVDVLPXOWDQHRXVFKDQJHLQDOO \HDUV LQ WKHDJH LQWHUYDO)RUPDOO\ WKHHODVWLFLW\IRU D FRQWHPSRUDQHRXV FKDQJH FRQFHUQV D FKDQJH LQ WKH FXUUHQW OHYHO RQO\ EXW LQ UHDOLW\EHFDXVH RI WKH FRQWLQXLW\ RI *13 DQG EHFDXVH WKH *13 HIIHFW LV LGHQWLILHG IURP QRQH[SHULPHQWDOGDWDLWPDNHVPRUHVHQVHWRLQWHUSUHWLWDVDFKDQJHLQDFHUWDLQLQWHUYDODURXQGWKH SRLQW RI LQWHUHVW ,Q FDVH RI FKLOGUHQ LW GRHV QRW PDNH VHQVH WR GLVWLQJXLVK EHWZHHQ DFRQWHPSRUDQHRXVHIIHFWDQGD ORQJUXQHIIHFW%DVLFDOO\ WKH*13HIIHFW IRUFKLOGUHQ LV WKHVXPRIWKHFRUUHVSRQGLQJHODVWLFLWLHV.HHSLQJWKLVLQPLQGZHILQGWKDWWKHHODVWLFLW\RIWKHFKLOGPRUWDOLW\UDWHZLWKUHVSHFWWR*13 LV W\SLFDOO\ YHU\ ODUJH DURXQG ± $PRQJ DGXOWV WKH HODVWLFLW\ZLWK UHVSHFW WR

*13LQHDUO\FKLOGKRRGLVDOVRUDWKHUODUJHDURXQG±ZKHUHDVWKHHODVWLFLW\ZLWKUHVSHFWWRFRQWHPSRUDQHRXV*13LVVPDOODURXQG±1RZOHWXVWXUQWRHIIHFWVRQOLIHH[SHFWDQFLHVDWELUWKLHRQWKHH[SHFWDWLRQVRIWKHOLIHWLPHGLVWULEXWLRQVGHVFULEHGE\WKHHVWLPDWHGPRGHO$VZHKDYHVHHQLQ6XEVHFWLRQOLIH H[SHFWDQFLHV DW ELUWK DUH QRW YHU\ UREXVW DV ORFDWLRQPHDVXUHV RI OLIHWLPH GLVWULEXWLRQ7KLV PHDQV WKDW OHYHOV DQG IOXFWXDWLRQV LQ OLIH H[SHFWDQFLHV DUH QRW YHU\ LQIRUPDWLYH+RZHYHU WKH HIIHFWVRI YDULRXV FKDQJHV LQ*13RQ OLIH H[SHFWDQFLHV WXUQ RXW WR EH UDWKHUUREXVW RYHU WLPH 1RWH DOVR WKDW WKH YDOXHV RI WKH DERYHPHQWLRQHG HODVWLFLWLHV FDQQRW EHWUDQVODWHGHDVLO\LQWRYDOXHVRIHODVWLFLWLHVRIOLIHH[SHFWDQFLHVEHFDXVHRIWKHDJHGHSHQGHQFHRI WKH PRUWDOLW\ UDWH 7KLV LV HYHQ WUXH IRU WKH HODVWLFLW\ RI WKH UHVLGXDO OLIH H[SHFWDQF\FRQGLWLRQDOXSRQVXUYLYDOLQWRDGXOWKRRGZLWKUHVSHFWWR*13GXULQJFKLOGKRRG,QWKHUHPDLQGHUZHIRFXVRQ³DYHUDJH´LQGLYLGXDOVGHILQHGE\WKHVDPSOHDYHUDJHRI WKH LQGLYLGXDO FKDUDFWHULVWLFV LQ D VSHFLILF FRKRUW :H DOVR DYHUDJH RYHU FRKRUWV :HPHUHO\UHSRUWURXQGHGRIIQXPEHUV6XSSRVH WKDWDWHDFKSRLQWRI WLPHGXULQJD OLIHWLPH WKH*13ZRXOGEH ODUJHUWKDQ LW ZDV LQ UHDOLW\ 2Q DYHUDJH WKLV LQFUHDVHV WKH OLIH H[SHFWDQF\ E\ DURXQG  ,Q\HDUV WKLV LVDURXQG\HDUVJLYHQDEDVHOLQHDYHUDJH OLIHH[SHFWDQF\RI\HDUV5RXJKO\VSHDNLQJ  IURP WKLV  JDLQ LV GXH WR D UHGXFWLRQ LQ FKLOGKRRG PRUWDOLW\ 7KLVFRUUHVSRQGVWRDURXQGH[WUD\HDUVRIOLIH$QRWKHUIURPWKLV\HDUVH[WUD\HDUVRIOLIHLVGXHWRWKHORQJUXQHIIHFWVRI*13GXULQJFKLOGKRRG)LQDOO\IURPWKLV  \HDU LV GXH WR WKH HIIHFW RI FRQWHPSRUDQHRXV *13 IRU DGXOWV 7KH UDQNLQJ E\LPSRUWDQFHRI WKHVH WKUHHFRQWULEXWLRQV LV LQDJUHHPHQW WR WKHUDQNLQJRI WKHFRUUHVSRQGLQJHODVWLFLWLHV,QFUHDVHVLQ*13OHDGSULPDULO\WRDUHGXFWLRQLQFKLOGKRRGPRUWDOLW\6HFRQGO\LPSURYHG PDFURHFRQRPLF FRQGLWLRQV GXULQJ FKLOGKRRG KDYH D ORQJ UXQ HIIHFW RQ DGXOWPRUWDOLW\ 7KLUGO\ DQG TXDQWLWDWLYHO\ OHDVW LPSRUWDQWO\ LQFUHDVHV LQ *13 OHDG WR DQLQVWDQWDQHRXVUHGXFWLRQRIDGXOWPRUWDOLW\7KH GHFRPSRVLWLRQ UHVXOWV GHSHQG VRPHZKDW RQ WKH VHTXHQFH RI GHFRPSRVLWLRQEHFDXVH WKH FRPSRQHQWV DUH QRW DGGLWLYH 0RUHRYHU LI RQH FRQVLGHUV KHWHURJHQHRXVLQGLYLGXDOVWKHQWKHDJJUHJDWHORQJUXQHIIHFWRI*13GXULQJFKLOGKRRGLVVPDOOHUWKDQDERYH
 0RVWSUREDELOLW\PDVVRI WKH OLIHWLPHGLVWULEXWLRQV LV FRQFHQWUDWHG LQ WZR VSHFLILF DUHDVDURXQGDSHDNDW]HURUHSUHVHQWLQJFKLOGPRUWDOLW\DQGDWDKXPSDWKLJKDJHV7KHSUHFLVHORFDWLRQRIWKHODWWHUKXPSYDULHVRYHUFDOHQGDUWLPH

EHFDXVHLWLVPLWLJDWHGE\WKHVHOHFWLRQHIIHFWRI*13GXULQJFKLOGKRRGRQWKHFRPSRVLWLRQRIVXUYLYRUV1RWH WKDW WKH SUHGLFWLRQ E\ WKHPRGHO RI WKHPHDQ HODVWLFLW\ RI WKH OLIH H[SHFWDQF\ZLWKUHVSHFWWR*13GXULQJOLIHLVODUJHUWKDQH[SHFWHGIURPWKHREVHUYHGFKDQJHVRI*13 DQG OLIH H[SHFWDQF\ RYHU WKH REVHUYDWLRQ ZLQGRZ 7KLV UHIOHFWV D GHILFLHQF\ RI WKHPRGHOVSHFLILFDWLRQLQSDUWLFXODUWKHOLQHDUVSHFLILFDWLRQRIWKHORJLQGLYLGXDOPRUWDOLW\UDWHDV D IXQFWLRQ RI*13 )URP WKLV SRLQW RI YLHZ DPRUH IOH[LEOH VSHFLILFDWLRQ LVZDUUDQWHGUHFDOOKRZHYHUWKHWUDGHRIIZLWKFRPSXWDWLRQDOUHTXLUHPHQWV
&RQFOXVLRQV
2QHRIRXUNH\ILQGLQJVLVWKDWWKHHIIHFWRIPDFURHFRQRPLFFRQGLWLRQVGXULQJFKLOGKRRGRQPRUWDOLW\ ODWHU LQ OLIH LV VWURQJHU DW DJHV DERYH6XFK UHVXOWV FDQRQO\EHREWDLQHG IURPGDWDZLWKREVHUYDWLRQZLQGRZVRIXQSUHFHGHQWHGVL]HOLNHRXUVFRYHULQJOLIHWLPHKLVWRULHVRILQGLYLGXDOVERUQEHWZHHQDQG7RVWXG\WKHHIIHFWVRIFRQWHPSRUDQHRXVDQGSDVWPDFURHFRQRPLFFRQGLWLRQVRQPRUWDOLW\ZHVSHFLILHGDIOH[LEOHFODVVRIGXUDWLRQPRGHOVIRULQGLYLGXDO PRUWDOLW\ 7KHVH DOORZ IRU FRQWHPSRUDQHRXV DQG ODJJHG LQGLYLGXDO DQG PDFURHFRQRPLFH[SODQDWRU\YDULDEOHVDVZHOODVIRUDUDQJHRILQWHUDFWLRQWHUPVEHWZHHQPRUWDOLW\GHWHUPLQDQWV D FDOHQGDU WLPH SRO\QRPLDO FDSWXULQJ GHYHORSPHQWV WKDW DUH QRW IXOO\V\QFKURQRXVZLWK*13DQGLQGLFDWRUVRIHYHQWVOLNHHSLGHPLFV&RQWUROOLQJIRULQGLYLGXDOVRFLRHFRQRPLFEDFNJURXQGFKDUDFWHULVWLFVZHILQGVWURQJHIIHFWVRIPDFURHFRQRPLFFRQGLWLRQVRQPRUWDOLW\7KHPRVWVWULNLQJUHVXOWLVWKDWPDFURHFRQRPLF FRQGLWLRQV GXULQJ HDUO\ FKLOGKRRG DJH  KDYH D ODUJH VLJQLILFDQWO\ QHJDWLYHHIIHFWRQWKHPRUWDOLW\UDWHWKURXJKRXWOLIH7KHHIIHFWVRI*13DWELUWKDQG*13DURXQGWKHWLPH RI ODERU PDUNHW HQWU\ DUH LQVLJQLILFDQW %DG PDFURHFRQRPLF FRQGLWLRQV GXULQJFKLOGKRRGKDYHDSDUWLFXODUO\VWURQJHIIHFWUHODWLYHO\DQGDEVROXWHO\RQPRUWDOLW\DWKLJKHUDJHV DERYH  $OVR ZRPHQ VXIIHU PRUH WKDQ PHQ IURP DGYHUVH HFRQRPLF FRQGLWLRQVGXULQJFKLOGKRRG7KHHVWLPDWHGLQVWDQWDQHRXVHIIHFWRI*13LVDOVRVWURQJ0RUWDOLW\UDWHVDUHORZHULQSHULRGV RI KLJK SURGXFWLRQ 7KH VL]H RI WKH LQVWDQWDQHRXV HIIHFW YDULHV ZLWK DJH DJDLQFKLOGUHQDUHPRVWDIIHFWHG(OGHUO\LQGLYLGXDOVDUHDIIHFWHGWRDOHVVHUGHJUHH6RFRQGLWLRQV

EHWZHHQDJHDQGKDYHWKHVWURQJHVWLQVWDQWDQHRXVHIIHFWDVZHOODVWKHVWURQJHVWORQJUXQHIIHFWRQPRUWDOLW\$OVR OLNH LQ WKH FDVHRI WKH ORQJ UXQ HIIHFWV WKH LQVWDQWDQHRXVPDFURHFRQRPLF HIIHFW LV VPDOOHU IRU EDELHV SUHVXPDEO\ EHFDXVH WKH KHDOWK RI EDELHV SULPDULO\GHSHQGV RQ WKH KHDOWK RI WKH PRWKHU %DG FXUUHQW PDFURHFRQRPLF FRQGLWLRQV DIIHFW WKHPRUWDOLW\DFURVVGLIIHUHQWVRFLDOFODVVHVLQHTXDODPRXQWV7KHPDLQUHVXOWVDUHTXDOLWDWLYHO\DQGTXDQWLWDWLYHO\UREXVWZLWKUHVSHFWWRDZLGHUDQJHRIDVVXPSWLRQV:HXVHGWKHHVWLPDWLRQUHVXOWVWRGHFRPSRVHWKHHIIHFWRIDVLPXOWDQHRXVLQFUHDVHRI*13 DW HDFK SRLQW RI WLPH GXULQJ D OLIHWLPH RQ WKH OLIH H[SHFWDQF\ 2Q DYHUDJH D LQFUHDVHDGGV\HDUVRIOLIH$URXQGKDOIRIWKLVLVGXHWRDUHGXFWLRQLQFKLOGKRRGPRUWDOLW\$OPRVWDWKLUGLVGXHWRWKHORQJUXQHIIHFWVRILPSURYHGPDFURHFRQRPLFFRQGLWLRQVGXULQJFKLOGKRRG)LQDOO\DILIWKLVGXHWRWKHHIIHFWVRIFRQWHPSRUDQHRXV*13IRUDGXOWV,WFRXOGEHDUJXHGWKDWORQJUXQHIIHFWVRIFKLOGKRRGFRQGLWLRQVLQ:HVWHUQVRFLHWLHVZHUH PRUH LPSRUWDQW LQ WKH WK FHQWXU\ WKDQ WKH\ DUH QRZ EHFDXVH RI WKH VKLIW LQ WKHPRUWDOLW\VSHFWUXPIURPLQIHFWLXRXVGLVHDVHVWRFKURQLFGLVHDVHV$WSUHVHQWRXUGDWDGRQRWHQDEOHXVWRDGGUHVVWKLVEHFDXVHDOOLQGLYLGXDOVDUHERUQEHIRUHDQGPRVWRIWKRVHERUQODWHU DUH VWLOO DOLYH +RZHYHU WKH YHU\ UHFHQW HSLGHPLRORJLFDO OLWHUDWXUH XVLQJ QDWXUDOH[SHULPHQWV GHPRQVWUDWHV WKDW FRKRUW HIIHFWV RQ KHDOWK DQGPRUWDOLW\ ODWHU LQ OLIH DUH DOVRVLJQLILFDQWLQWKHWK FHQWXU\VHHHJ$OPRQGDQGWKHVXUYH\LQ'REOKDPPHU0RUHRYHU RXU UHVXOWV DUH FRQILUPHG E\ UHFHQW VWXGLHV RI WKH HIIHFW RI LQGLYLGXDO VRFLRHFRQRPLF FRQGLWLRQV RQ KHDOWK RXWFRPHV OLNH LOOQHVV LQGLFDWRUV ODWHU LQ OLIH 7KHVH VWXGLHVLQYDULDEO\SRLQWWRZDUGVFKLOGKRRGFRQGLWLRQVDVFUXFLDOGHWHUPLQDQWVRIKHDOWKODWHULQOLIH2XUUHVXOWVWKHUHIRUHLQGLFDWHWKDWIURPDSROLF\SRLQWRIYLHZLWLVSDUWLFXODUO\XVHIXOWRIRFXVRQFKLOGUHQDJHGEHWZHHQDQGLQEDGHFRQRPLFFRQGLWLRQV7KHFRQWHPSRUDQHRXVPRUWDOLW\RI WKHVHFKLOGUHQDVZHOODVPRUWDOLW\ ODWHU LQ WKHLU OLIHFDQEHJUHDWO\ UHGXFHG LIWKHLU FRQGLWLRQV DUH LPSURYHG XSRQ 1RWH WKDW QRZDGD\V LQ :HVWHUQ VRFLHWLHV FKLOGKRRGPRUWDOLW\LVPXFKORZHUWKDQLQRXUGDWD7KHFXUUHQWLQFUHDVHRIOLIHH[SHFWDQFLHVLQ:HVWHUQVRFLHWLHV LVSURSHOOHGE\ LPSURYHPHQWV LQVXUYLYDODWKLJKDJHV+RZHYHU DFFRUGLQJ WRRXUUHVXOWVDQGWKRVHLQVWXGLHVRIKHDOWKRXWFRPHVWKHVHLPSURYHPHQWVPD\EHGULYHQWRDODUJHH[WHQWE\LPSURYHGFRQGLWLRQVGXULQJFKLOGKRRG1RWH WKDW RXU VWXG\ GRHV QRW UHYHDO WKH PHFKDQLVPV EHKLQG WKH HIIHFWV RI PDFURHFRQRPLFFRQGLWLRQVRQPRUWDOLW\UDWHV)RUH[DPSOHZHGRQRWWRXFKXSRQWKHTXHVWLRQKRZ*13DIIHFWVKHDOWKLQYHVWPHQWVDQGLPSURYHPHQWVLQWKHKHDOWKFDUHV\VWHPRUKRZWKHVHDFW

XSRQ PRUWDOLW\ 7KH UHDVRQ IRU WKLV LV WKDW IRU PRVW RI WKH \HDUV FRYHUHG E\ RXU GDWDLQGLFDWRUVRIWKLVDUHQRWREVHUYHG$OWHUQDWLYHO\ZLWKDPXFKODUJHUVDPSOHVL]HRQHFRXOGIRFXVRQVSHFLILFPHGLFDOLQQRYDWLRQVDQGSROLF\PHDVXUHVLQPRUHGHWDLOOLNHWKHDEROLWLRQRIFKLOGODERU7KLVLVVXHLVUHODWHGWRWKHUROHRIXQREVHUYHGKHWHURJHQHLW\DWWKHLQGLYLGXDOOHYHOLQWKHDQDO\VLV:HKDYHVHHQWKDWWKHHVWLPDWLRQUHVXOWVDUHUREXVWZLWKUHVSHFWWRWKHLQFOXVLRQRI SDUDPHWULFDOO\ GLVWULEXWHG XQREVHUYHG KHWHURJHQHLW\ WKDW LV LQGHSHQGHQW RI RWKHUH[SODQDWRU\YDULDEOHV+RZHYHULQUHDOLW\DUHFHVVLRQXVXDOO\GRHVQRWDFWZLWKHTXDOIRUFHRQDOOLQGLYLGXDOV7KHGHFRPSRVLWLRQUHVXOWVIRU WKHHIIHFWRIDVLPXOWDQHRXV*13LQFUHDVHVKRXOGWKHUHIRUHEHLQWHUSUHWHGDVDYHUDJHVDFURVVLQGLYLGXDOVZLWKGLIIHUHQWUHVSRQVHV7KRVHZKR DUH VWURQJO\ DIIHFWHG E\ WKH EXVLQHVV F\FOH GXULQJ FKLOGKRRG JDLQ PRUH \HDUV WKDQUHSRUWHGZKHUHDV WKRVHZKR DUH QRW JDLQ QRWKLQJ 7R SURFHHG RQHPD\ZDQW WR HVWLPDWHPRGHOVZKHUH WKHPDFURHFRQRPLF LQGLFDWRUV LQWHUDFWZLWKXQREVHUYHGKHWHURJHQHLW\ LQ WKHLQGLYLGXDOPRUWDOLW\UDWH,WLVGRXEWIXOZKHWKHUVXFKDPRGHOLVQRQSDUDPHWULFDOO\LGHQWLILHGZLWKVLQJOHVSHOO OLIHWLPHGXUDWLRQGDWD2QHZD\WRSURFHHG LVE\UHFRUGLQJIDPLO\ WUHHV LQWKHGDWDDQGLQFOXGLQJIDPLO\VSHFLILFHIIHFWVLQWKHDQDO\VLVDVVXPLQJWKDWIDPLO\PHPEHUVDUHDIIHFWHGE\UHFHVVLRQVLQWKHVDPHZD\7RVRPHH[WHQWIDPLO\VSHFLILFHIIHFWVPD\DOVRFDSWXUHJHQHWLFGLIIHUHQFHV+RZHYHUWRREWDLQVXIILFLHQWQXPEHUVRIIDPLO\PHPEHUVLQWKHGDWDZHUHTXLUHVXEVWDQWLDOO\ODUJHUVDPSOHVL]HV7KHVHDUHQRWDYDLODEOH\HWVRWKLVLVDWRSLFIRUIXUWKHUUHVHDUFK

5HIHUHQFHV
$EEULQJ-+*-YDQGHQ%HUJDQG-&YDQ2XUV7KHDQDWRP\RIXQHPSOR\PHQWG\QDPLFV(XURSHDQ(FRQRPLF5HYLHZ $EUDPRZLW] 0 DQG ,$ 6WHJXQ  +DQGERRN RI 0DWKHPDWLFDO )XQFWLRQV :LWK)RUPXODV*UDSKVDQG0DWKHPDWLFDO7DEOHV 'RYHU3XEOLFDWLRQV1HZ<RUN$OPRQG'9 &RKRUW GLIIHUHQFHV LQ KHDOWK D GXUDWLRQ DQDO\VLV XVLQJ WKH1DWLRQDO/RQJLWXGLQDO0RUWDOLW\6WXG\:RUNLQJSDSHU8QLYHUVLW\RI&KLFDJR$WWDQDVLR23DQG&(PPHUVRQ'LIIHUHQWLDOPRUWDOLW\LQWKH8.1%(5:RUNLQJSDSHU&DPEULGJH%HQJWVVRQ 7 DQG0 /LQGVWU|P  $LUERUQH LQIHFWLRXVGLVHDVHV GXULQJ LQIDQF\ DQGPRUWDOLW\ LQ ODWHU OLIH LQ VRXWKHUQ 6ZHGHQ  ,QWHUQDWLRQDO -RXUQDO RI(SLGHPLRORJ\ %UHQQHU 0  0RUWDOLW\ DQG WKH QDWLRQDO HFRQRP\ D UHYLHZ DQG WKH H[SHULHQFH RI(QJODQGDQG:DOHV7KH/DQFHW &DVH $ $ )HUWLJ DQG & 3D[VRQ  )URP FUDGOH WR JUDYH" 7KH ODVWLQJ LPSDFW RIFKLOGKRRGKHDOWKDQGFLUFXPVWDQFH:RUNLQJSDSHU3ULQFHWRQ8QLYHUVLW\&R['DQG'2DNHV $QDO\VLVRI6XUYLYDO'DWD &KDSPDQDQG+DOO/RQGRQ&XWOHU'0DQG(0HDUD&KDQJHVLQWKHDJHGLVWULEXWLRQRIPRUWDOLW\RYHUWKHWKFHQWXU\1%(5:RUNLQJSDSHU&DPEULGJH'HDWRQ $ DQG & 3D[VRQ 0RUWDOLW\ LQFRPH DQG LQFRPH LQHTXDOLW\ RYHU WLPH LQ%ULWDLQDQGWKH8QLWHG6WDWHV1%(5:RUNLQJSDSHU&DPEULGJH'H6ZDDQ$ ,Q&DUHRI WKH6WDWH6WDWH)RUPDWLRQDQG&ROOHFWLYL]DWLRQRI+HDOWK&DUH (GXFDWLRQ DQG :HOIDUH LQ (XURSH DQG $PHULFD LQ WKH 0RGHUQ (UD 2[IRUG8QLYHUVLW\3UHVV1HZ<RUN'REOKDPPHU*7KHODWHOLIHOHJDF\RIYHU\HDUO\OLIH:RUNLQJSDSHU0D[3ODQFN,QVWLWXWHIRU'HPRJUDSKLF5HVHDUFK)HUULH -3  7KHSRRUDQG WKHGHDG VRFLRHFRQRPLFVWDWXVDQGPRUWDOLW\ LQ WKH86 LQ '/ &RVWD HG+HDOWK DQG /DERU )RUFH 3DUWLFLSDWLRQ RYHU WKH /LIH&\FOH(YLGHQFHIURPWKH3DVW8QLYHUVLW\RI&KLFDJR3UHVV&KLFDJR

+DLQHV057KHXUEDQPRUWDOLW\WUDQVLWLRQLQWKH8QLWHG6WDWHV$QQDOHVGH'HPRJUDSKLH+LVWRULTXH+LPHV &/  $JH SDWWHUQV RI PRUWDOLW\ DQG FDXVHRIGHDWK VWUXFWXUHV LQ 6ZHGHQ-DSDQDQGWKH8QLWHG6WDWHV'HPRJUDSK\ -DFREV - DQG -3 6PLWV %XVLQHVV F\FOHV LQ WKH1HWKHUODQGV :RUNLQJSDSHU*URQLQJHQ8QLYHUVLW\.RN -)YDQ3RSSHODQG(.UXVH 0RUWDOLW\ DPRQJ LOOHJLWLPDWH FKLOGUHQ LQPLGQLQHWHHQWKFHQWXU\7KH+DJXHLQ&$&RULVLQLDQG339LD]]RHGV7KH'HFOLQHRI,QIDQW DQG &KLOG 0RUWDOLW\ 7KH (XURSHDQ ([SHULHQFH  0DUWLQXV 1LMKRII'RUGUHFKW.RXSLORYi ,  )HWDO *URZWK 6RFLDO )DFWRUV DQG &LUFXODWRU\ 'LVHDVHV 8SSVDOD8QLYHUVLW\/DQFDVWHU7 7KH(FRQRPHWULF$QDO\VLV RI 7UDQVLWLRQ'DWD &DPEULGJH8QLYHUVLW\3UHVV&DPEULGJH/LFKWHQEHUJ )5 6RXUFHVRI86 ORQJHYLW\ LQFUHDVH1%(5:RUNLQJ SDSHU &DPEULGJH/\QFK .$ DQG -% *UHHQKRXVH 5LVN IDFWRUV IRU LQIDQW PRUWDOLW\ LQ QLQHWHHQWKFHQWXU\6ZHGHQ3RSXODWLRQ6WXGLHV0DFXQRYLFK '-  7KH IRUWXQHV RI RQH¶V ELUWKV UHODWLYH FRKRUW VL]H DQG WKH \RXWKODERUPDUNHWLQWKH86-RXUQDORI3RSXODWLRQ(FRQRPLFV 0DQGHPDNHUV .  +LVWRULFDO VDPSOH RI WKH 1HWKHUODQGV LQ 3 +DOO HW DO HGV+DQGERRN RI ,QWHUQDWLRQDO +LVWRULFDO 0LFURGDWD IRU 3RSXODWLRQ 5HVHDUFK 0LQQHVRWD3RSXODWLRQ&HQWHU0LQQHDSROLV0XUSK\ .0 DQG 5 7RSHO  7KH YDOXH RI KHDOWK DQG ORQJHYLW\ :RUNLQJ SDSHU8QLYHUVLW\RI&KLFDJR3ULWFKHWW/DQG/+6XPPHUV :HDOWKLHULVKHDOWKLHU-RXUQDORI+XPDQ5HVRXUFHV5XKP&- $UH UHFHVVLRQV JRRG IRU \RXU KHDOWK"4XDUWHUO\ -RXUQDO RI (FRQRPLFV

6PLWV -3(+RUOLQJVDQG-/XLWHQYDQ=DQGHQ 'XWFK*13DQG LWV FRPSRQHQWV:RUNLQJSDSHU*URQLQJHQ8QLYHUVLW\9DQ GHQ %HUJ *-  'XUDWLRQ PRGHOV VSHFLILFDWLRQ LGHQWLILFDWLRQ DQG PXOWLSOHGXUDWLRQVLQ--+HFNPDQDQG(/HDPHUHGV+DQGERRNRI(FRQRPHWULFV9ROXPH91RUWK+ROODQG$PVWHUGDP9DXSHO -: DQG $, <DVKLQ  7KH GHYLDQW G\QDPLFV RI GHDWK LQ KHWHURJHQHRXVSRSXODWLRQV LQ 1% 7XPD HG 6RFLRORJLFDO 0HWKRGRORJ\  -RVVH\%DVV 6DQ)UDQFLVFR:ROOHVZLQNHO9DQ GHQ %RVFK - ) YDQ 3RSSHO ( 7DEHDX DQG - 0DFNHQEDFK 0RUWDOLW\ GHFOLQH LQ WKH 1HWKHUODQGV GXULQJ WKH SHULRG  D WXUQLQJ SRLQWDQDO\VLV6RFLDO6FLHQFHDQG0HGLFLQH 
)LJXUH/RJDULWKPRIDQQXDOUHDOSHUFDSLWD*13LQ7KH1HWKHUODQGVEHWZHHQDQG
1RWHUHDO*13LVPHDVXUHGLQ(XURVZLWKDVEDVH\HDU

7DEOH'HVFULSWLYHVWDWLVWLFVRIVRPHH[SODQDWRU\YDULDEOHVE\ELUWKFRKRUWLQWHUYDO
ELUWKFRKRUWLQWHUYDOPLGSRLQW          )HPDOH6RFLDOFODVVUDQJHDYHUDJHVWDQGDUGGHYLDWLRQ)DWKHUQRWLOOLWHUDWH0RWKHUXQPDUULHGDWELUWK%RUQLQXUEDQDUHD6KDUHDJULFXOWXUHLQ*135HDOSHUFDSLWD*13DWELUWK



















1RWHUHDO*13LVPHDVXUHGLQ(XURVZLWKDVEDVH\HDU
7DEOH'HVFULSWLYHVWDWLVWLFVRIOLIHWLPHVE\ELUWKFRKRUWLQWHUYDODQGJHQGHU
%LUWKFRKRUWLQWHUYDOPLGSRLQW          0DOH
)HPDOH
DYHUDJHVWDQGDUGGHYLDWLRQPHGLDQDYHUDJHVWDQGDUGGHYLDWLRQPHGLDQ










ULJKWFHQVRUHG          1RWHUHSRUWHGPRPHQWVDQGPHGLDQVDUHEDVHGRQXQFHQVRUHGOLIHWLPHVRQO\

)LJXUH(VWLPDWHGFRQGLWLRQDOSUREDELOLW\RIGHDWKE\ELUWKFRKRUWLQWHUYDODJHFDWHJRU\DQGJHQGHU
)LJXUHE+D]DUGUDWHVIRUDJHV>LQ




         
)LJXUHF+D]DUGUDWHVIRUWKHFDWHJRU\>LQ




         
)LJXUHG+D]DUGUDWHVIRUDJHV>LQ




      )LJXUHH+D]DUGUDWHVIRUDJHV>LQ




         
)LJXUHD+D]DUGUDWHVIRUDJHV>LQ




      
 0DOH)HPDOH
1RWH³KD]DUGUDWHV´DUHFRQGLWLRQDOSUREDELOLWLHVRIGHDWKDVGHILQHGLQ6XEVHFWLRQ

7DEOH3DUDPHWHUHVWLPDWHVRIWKHEDVHOLQHPRGHOIRULQGLYLGXDOOLIHWLPHGXUDWLRQ
YDULDEOH HVWLPDWH WVWDWLVWLF
,QGLYLGXDOFKDUDFWHULVWLFV)HPDOH  6RFLDOFODVV  )DWKHULVQRWLOOLWHUDWH  0RWKHUZDVXQPDUULHGDWWKHWLPHRIELUWK  %RUQLQXUEDQDUHD  
/RQJUXQHIIHFWVRIPDFURHFRQRPLFFRQGLWLRQV6KDUHRIDJULFXOWXUHLQ*13DWELUWK  5HDOSHUFDSLWD*13DWELUWK  $YHUDJHUHDOSHUFDSLWD*13DWDJH  $YHUDJHUHDOSHUFDSLWD*13DWDJH  $YHUDJHUHDOSHUFDSLWD*13DWDJH  
,QVWDQWDQHRXVHIIHFWVRIPDFURHFRQRPLFFRQGLWLRQV&RQWHPSRUDQHRXV*13DWDJH  &RQWHPSRUDQHRXV*13DWDJH  &RQWHPSRUDQHRXV*13DWDJH  &RQWHPSRUDQHRXV*13DWDJH  &RQWHPSRUDQHRXV*13DWDJH  &RQWHPSRUDQHRXV*13DWDJH  &RQWHPSRUDQHRXV*13DWDJH  &RQWHPSRUDQHRXV*13DWDJH  &RQWHPSRUDQHRXV*13DWDJH  &RQWHPSRUDQHRXV*13DWDJH  
,QVWDQWDQHRXVHIIHFWVRIHSLGHPLFVDQGZDUV&KROHUDHSLGHPLF  6PDOOSR[HSLGHPLF  ,QIOXHQ]DHSLGHPLF  :RUOG:DU,,  
0LVFHOODQHRXVFRQWHPSRUDQHRXVHIIHFWVILUVWRUGHU&KHE\VKHYSRO\QRPLDOLQWLPH  VHFRQGRUGHU&KHE\VKHYSRO\QRPLDOLQWLPH  WKLUGRUGHU&KHE\VKHYSRO\QRPLDOLQWLPH  IRXUWKRUGHU&KHE\VKHYSRO\QRPLDOLQWLPH  
/RJDJHGHSHQGHQFH$JH  $JH  $JH  $JH  $JH  $JH  $JH  $JH  $JH  $JH  /RJOLNHOLKRRGIXQFWLRQ RILQGLYLGXDOV 1RWHHIIHFWVRQPRUWDOLW\UDWHUHSRUWHG

)LJXUH0RUWDOLW\UDWHVDQGGLIIHUHQFHVEHWZHHQPRUWDOLW\UDWHVIRUFRKRUWVE\JHQGHU







         
&RKRUW
&RKRUW
0RUWDOLW\UDWHV 0DOH    )HPDOH
&RKRUW













         
&KDQJHLQYV 
'LIIHUHQFHVEHWZHHQPRUWDOLW\UDWHVLQRIGLIIHUHQWFRKRUWV 0DOH    )HPDOH
&KDQJHLQYV 

7DEOH3DUDPHWHUHVWLPDWHVRIPRGHOVZLWKDQGZLWKRXWXQREVHUYHGKHWHURJHQHLW\
YDULDEOH HVWLPDWH WVWDWLVWLF HVWLPDWH WVWDWLVWLF
,QGLYLGXDOFKDUDFWHULVWLFV)HPDOH    6RFLDOFODVV    )DWKHULVQRWLOOLWHUDWH    0RWKHUZDVXQPDUULHGDWWKHWLPHRIELUWK    %RUQLQXUEDQDUHD    
/RQJUXQHIIHFWVRIPDFURHFRQRPLFFRQGLWLRQV6KDUHRIDJULFXOWXUHLQ*13DWELUWK    5HDOSHUFDSLWD*13DWELUWK    $YHUDJHUHDOSHUFDSLWD*13DWDJH    $YHUDJHUHDOSHUFDSLWD*13DWDJH    $YHUDJHUHDOSHUFDSLWD*13DWDJH    
,QVWDQWDQHRXVHIIHFWVRIPDFURHFRQRPLFFRQGLWLRQV&RQWHPSRUDQHRXV*13    
,QVWDQWDQHRXVHIIHFWVRIHSLGHPLFVDQGZDUV&KROHUDHSLGHPLF    6PDOOSR[HSLGHPLF    ,QIOXHQ]DHSLGHPLF    :RUOG:DU,,    
0LVFHOODQHRXVFRQWHPSRUDQHRXVHIIHFWVILUVWRUGHU&KHE\VKHYSRO\QRPLDOLQWLPHVHFRQGRUGHU&KHE\VKHYSRO\QRPLDOLQWLPHWKLUGRUGHU&KHE\VKHYSRO\QRPLDOLQWLPHIRXUWKRUGHU&KHE\VKHYSRO\QRPLDOLQWLPH




/RJDJHGHSHQGHQFH$JH$JH$JH$JH$JH$JH$JH$JH$JH$JH




8QREVHUYHGKHWHURJHQHLW\GLVWULEXWLRQORJ3UY 3UY  3UY {3UY F  H[SF  
/RJOLNHOLKRRGIXQFWLRQ  RILQGLYLGXDOV  

)LJXUH$YHUDJHOLIHWLPHDWELUWKE\JHQGHUDQGILYH\HDUFRKRUWLQWHUYDO



          
QDWLRQDOZRPHQ HVWLPDWHGPRGHOZRPHQ



          
QDWLRQDOPHQ HVWLPDWHGPRGHOPHQ
